A new member of paromomycin group antibiotics has been isolated from the culture filtrate of Streptoverticillium sp. Al-R2827 which was isolated from a soil sample collected in India. In this report, the production, the isolation, characterization and structural elucidation of the antibiotic are reported.
Production and Isolation Streptoverticillium sp. Al-R2827 was inoculated into a seed medium (50 ml) containing starch 1.0%, glucose 1.0%, Polypeptone 0.5% meat extract 0.2%, yeast extract 0.3%, soybean meal 0.2% and CaCO3 0.2% (pH 7.0) in a 250-ml baffled Erlenmeyer flask and cultured for 48 hours at 28°C on a rotatory shaker (250 rpm). Twenty-five milliliters of this inoculum was transferred to the same seed medium (500 ml) in a 2-liter flask and incubated under the similar condition for 48 hours. The seed culture (500 ml) was inoculated into a production medium (30 liters) consisting of soybean cake 5.0%, glucose 6.0%, Na2SO4 1.0% (NH4)2HPO4 0.02%, soybean oil 0.3% and silicone defoamer 0.05% in a 50-liter jar fermentor and cultured for 90 hours at 27°C under agitation (580 rpm) and aeration (15 liters/minute). The fermented broth (60 liters) was filtered (45 liters, 5.5 pg/ml of 3-N-methylparomomycin I) at pH 8 using Hyflo Super Cel (Johns-Manville) as the filter aid. The activity of the antibiotics was assayed by the paper disc method using Bacillus subtilis PCI 219 as the test organism. The culture filtrate was passed through a column of Amberlite IRC-50 (NH4+, 2 liters) and after washing with water, the column was eluted with 1 M NH4OH. The active eluate was concentrated to dryness and the residue was extracted with 80% aqueous methanol. The extract was concentrated. The antibiotics in the concentrate were adsorbed on a column of Amberlite CG-50 (NH4+, 500 ml) and eluted with 0.5 M NH4OH. The active eluate was concentrated to dryness to give a crude powder (1.86 g, 119 pg/mg). On silica gel TLC with chloroform -methanol -28 % ammonia (1: 4: 2), the crude powder showed the presence of two antibiotics at Rf 0.23 and Rf 0.16. The latter was identical with that of paromomycin I. The crude powder (760 mg) was dissolved with a small amount of water and the antibiotics were adsorbed on a column of Amberlite CG-50 (NH4+, 100 ml). After washing with water (1,000 ml), 0.1M NH4OH (500 ml) and 0.15 M NH,OH (500 ml), the column was eluted with 0.18 M NH4OH and the eluate was cut into 12.5-ml fractions. Lyophilization of fraction Nos. 9-18 gave a crude powder (57.8 mg, 585 pg/mg) of antibiotic 1 and fraction Nos. 36~66 gave a crude powder (42.7 mg, 536 pg/mg) of paromomycin I (2). Further purification of each crude powder by a column of Amberlite CG-50 (NH4+, 50 ml) in the same manner mentioned above gave antibiotic 1 (21.5 mg as the hemicarbonate, 1,000 pg/mg) and 2 (20.0 mg as the hemicarbonate, 995 pg/mg) which was identical with paromomycin I1) on the bases of 1H NMR, 13C NMR, IR, secondary ion mass spectrometry (SI-MS), TLC and high-voltage paper electrophoresis (HYPE).
Characterization Tables 1 and 2 , respectively.
All assignments of the NMR data of 1 and 2 were determined by proton selective decoupling experiments, proton-proton shift correlation spectroscopy and carbon-proton shift correlation spectroscopy. NMR spectra of both antibiotics were closely similar to each other but the remarkable differences were observed. N-Methyl signal at 2.81 ppm in the 1H NMR spectrum of 1 and at 31.0 ppm in the 13C NMR spectrum of 1 which was absent from those of 2. Existence of an N-methyl group was also supported by the result of the SI-MS spectrum. Molecular ion peak at m/z 630 (M+H)+ of 1 was 14 mass units larger than molecular ion peak at m/z 616 (M+H)+ of 2. The carbon-13 chemical shifts of 1 were nearly con- sistent with the corresponding chemical shifts of 2 except for the four carbon signals (C-2, C-3, C-4 and 3-N-methyl).
These differences firmly point out that the amino group at C-3 of 2 is replaced by a methylamino group in 1. As a result the C-3 signal of 1 appeared lower field at 56.2 ppm than that of 2 (50.0 ppm) owing to the deshielding effect of N-methylation. Simultaneously the C-2 and C-4, at the p-position for N-methyl group, signals of 1 were found at 26.2 ppm and 76.6 ppm, respectively, higher field than those of 2 (29.2 ppm and 78.4 ppm, respectively) due to the shielding effect of N-methyla- tion. Furthermore, the W-type long range coupling observed between 2"'-H and 4"'-H (J=1.3 Hz) indicates the 2,6-diamino-2,6-dideoxy-(3-L-idopyranosyl moiety approaching a 1 C conformation. This is also clarified by the fact that the signals due to C-2"', C-3"' and C-4"' of S-L-ido unit were at higher field compared to their C-2', C-3' and C-4' of a-D-gluco unit. Acid hydrolysis of hygromycin B and destomycin A gave a dextrorotatory N-methyldeoxystreptamine ( The antibacterial activity of 1 is a little weaker than that of paromomycin I (2) as shown in Table 3 .
